Biochemical changes to fibroblast cells subjected to ionizing radiation.
High energy X-rays are capable of interacting with biological membranes to cause both functional and structural modifications. The goal of the present study was to investigate the effects human fibroblast cells exposed multiple times to 10 Gy over time. Following exposures of 2, 3, or 4 times to 10 Gy/10min the cells were evaluated for cell number changes, membrane damage, and intracellular glutathione content after 24, 48 and 72 hours. Twenty-four hours following exposure the cell numbers were reduced and increased levels of cellular membrane damage was evident. This trend was observed for the duration of the study. Interestingly, there was not an exposure dependent increase in cell damage or cell loss with time. Intracellular antioxidant systems were activated as indicated by anincrease in total cellular glutathione content. Additional studies are needed to determine if the cellular reduction is caused by a direct effect of the X-rays targeting the DNA or an indirect effect of the X-ray targeting the cellular membrane, which then generates radicals that target cell cycle checkpoints or DNA damage. In conclusion, fibroblast cells can be used to determine early and late events of cellular function following exposure to harmful levels of radiation exposure and results of exposure can be seen within twenty four hours.